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(g) Uaa of 1>oxathWana nudaoaWa anaftoguaa In tha traatrnant of hapotHte B. 
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Tha praaant invnbon relata. to to «• of nucleoid. anaioguaa in the tre^rtoCvnlinf^ 
spacttcatty it I* concamad with to uaa of 1.3-oxatnWana nud«o«<l« «»togu« m «»«• «TM8n«n of twpima, 

blood «oducn. cow-rntotad naadtoa. aun^and vart^from W*** ««^n»m«.to 
jngln^ftoaataaaa of to world whara to dtoaaaa to common vardeal ** n,l ''J^ 0 " *^*I«Hrni^d 
. ^t^Tar tofatod mdMduato baconvng chronic can*, of hap-to " " 

2M40<M)00carriani of hapettda B ** praaant * n> 00 onamotoraoautte 

!E 90*4091 dMatbM to mrnnt of napattto B by ******** of Wk**you*naaln* *,r-dW 
do«y od«»^ or jld««qrlr^^ 

tooMto anaioguaa haw* antMrw. oaM*. « P«rtta*»* ^^T^TlIZll . ILJUlunI i nnThi i Midim 1 ft 
PCT p.fnt appll«don puttk«tton numb* WO 91/171S9 daacrtba. ^°™^^>^*^£ 

hydr«yrnatoM*<«*«ol^ 

HNIrrfactena.3TCtoto<.Hna/«^ 

r™3olltotBCH.ie^ 

to) amount of a compound of forrnuto (0 



ft 



HOHjCqI 

v- 

ortph»n»otudc^«rx^o^d«WBto^l»ior»of. ^^.^^m — daftiadharatoabovaora 

In . furtor or .ton.*. tor. to provttad • £ £^H^w*n.nt 

pl^maca^tfc^accapta^ 

""TSo. ^ctotod by to- — into «nJ^^»*^^»*<»^~ 
wai»totofc««r^ofaat»bltehadlnfactto^ 

Aaw«baappracto»4byto~aklladmtoarttocorr^ 

,woc*Wo.,™<.howntofbrn^TO*^^ 
formtiM (la) and (lb) raapacttvary. 
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NH, 



l6 



(U) °* (lb) 



« r 7 s 



Th. compound of foemUa (I) la prwfarably m tha toon of • raeamlc mht««lli(->^n««tanmbuttmbflui» 
is ofconvoundatftatnu.a.O.Jandflb)*^ 

Tha compound of toimuta (Qhaatha ctwmfcal nam. a*-*"^ 1 ^'^*™^. 1 ^ 
<1HH>ym**v2-on.. known aa BCH-189. Th. <-H«**omf ho. th. cn^ r»m. 

^M2-hydro*yn^1.3<wathW^ and haa th. « b * < *f,- t "^i^ J f 

compoundof form*, (lb) widi ha th. nam. (2IUkH-«^1H2^^ u» y"^ 1 > 0 ^ Wcto ^H1Hh 

20 pyrimkfln-2-oo.. It I. a»*> known m 3TC. ..____,.^, m niiin fl <.i«n«i 

PwfUwywh^th. (-Hnandonw • •mptoy- K«rii b. .ubatant ^t™ oMh a ^^^fj^ 
Uomor. that It to ny no mom than about 5% mfm of th. (♦HnMdonw.pr.Nr«blynoitw»tnw«bc«2X^ 

parttcdarlau than about l%w*»w#lba pmMnt irr .. n trti. M >.^« 

Bythatarm^ h a<,.oua a fcallya,T.^ 
» or.afttf.uch.^.tfacon^rffbnnumi)^ 
nKip^»capaM.c<provk»lno0^ 

' to uCJtTaSlS^^the^ 

vida ph.mac.udeaity aceaptabla dortvatto. tnaroot. at «^^^ ^^J^Ti; 2 
» hvdnsnm^goZ* t>>aoamW«a rtno, ModHcrton atal audi 

l^o/th. krv^tkx.. How«v»f. of ***** Inter** ar« phamaM.aulk.il)) arr^H. d«*sth~ (a.g. Mttn) 
obtain^ by mod lfW*k«o<tn.2-^ydm^ 

Prntemd «tsra of tha compound, of formuta (1) Indudothacompoundahwt** 
boxyi function 

II 

R-C 

* h«hfc**aiwM»n*^rrrt^ 

•tic* (a* m** athyi in«opyt. Uutyt. n**). atknyaUeyt <^-"^W^>g; ^j!^22yfc 

aubatMutad dBiyd» pyndinyt (..«. N^nyWlhydro pyridine* ^P^J^^TS^ ^dt 
« phenyl (*.g- im*v«i«Uphonyl): sulfata -nino .ckf .sttr. («.g. L-vdyt or L4«*«jcyt) and mono-, <u- 

w, ^Suic^ 

boxyttc^cont^mor.th^c^c^tKuy.gro^ 

50 a*«.n,wd»l«™S~.fbr.x^.H.hnat.l^d.c^ 

Aaanta'. ^d««^ Analogue, pp. 158-159 (1989) and Busao at SUPP "" HIV ^ 

Piston In Vitro-. »™» p^.^ .nd H^n P^rovtwaaa. 4(6). PP- **^^^ 

With raoard to th. abov. dMcrlbad «t«. unlaas cth^ *9^^^^^J?^^Z 
t»e^e^ contain. 1 to 18 carton atoma. part^ 
5J blabonda.Anyarytimtotypnja^mau*aat«adw^ 

,„ ptfcUar m.^rn^b.. <w»* an ^^^ k ^^n^ l ^^ 
stitutad by at laast on. haJogwt (bromina. chlortna. fluortn. or »dlna). C^kyi. saturaow or «nw»«. 
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d^alkaxy, nitro or trifluorometfiyl groupa. 

Pharmacautfcaly acc»ctaWa sal t» of tha compound* of tarrmJa (I) indud«tfx»« derived m xnpharmac witi- 
cally accaptaWa inorganic and organic add* and baa**. Examptaa of auitatila acida induda hydrocMoifc. hyd- 
robromic. «iphuhc nitric. parcNorte. fumarc. malaic phoaphorie. giycdlle. laeoc. salicyUc. tuocMc. 
tohi^wulphonic. tartaric, acafc. citric rrMttanaaUphonic. formic, banxoic, ma^ nao^ana-2-^ 
phonic .„dbanzanaautor^adda.Otharac*aau*^ 

a»p»». mTfe^NHU h ft. ^ of a*ta um*. .. W*n*d^ to obt^ ft. compound, of 
th.hvar^andftaire*«rii»caulk^ 

Satta darted from aporoortata baa** Wuoa alkali mat* (a.g, sodium), aJkallna aarth matal («.g. m*c- 

neaMT^anwc^and^ti^RlaC^kyOaaaa. ^^^^ ^^^f^w 

Rafararica* haiainalbw to a compound acccrthg B tt^ 



(1) and Its ph a iii a K a Uka i t y accaptatsa dartvanvaa. fcm>lin ^ 

Thaoon^offormUa W .ndltolndMdu-am 
artfbrftapraparattonofcc«»our^anrt 

382 526 or WO 91/ 17159 both of which ara inoofporatad ^ *£*T^ --(1M-( _^^^ 

Tr*con*»ur*offbmi*<Obofto.ft^ 
loirAMIhar-padBaBvtojBbominvttroarrtlnvtva u,™---, rfMN 

It w* ba appradatad that fta amount of a compound of »»• InvwMton « 1 ^*»^» , ^_^^ - J^*^f|^^^^ 



H^yfl Qfj pfryiTfiiii^i if™* — — — -~ 

n-onN-wifttr-p-ltoul-corn*^ 

dHton b-ng tn»tad a nd ft. ao. and oondtton of ft. patiant and w«t-M ^T^^^^J J*"^ 
d^pr»ateUorvata>toartan.togar^ta 



?r?22a7doa. may com^nlanfy ba praaantad In a alr^ do- or aa drri^ doaaa admWatarad * 

appropra»iiritar^lbr«amiplaasti» 

T^lcVnpound la u*»m*~>*, a un*au r ad In una ooaaoa term; ta^amplo co ^^V^ 5(W 
canvac*ndy 20 to 10OOmg, moat certvantatfy SO to 700mg rf^^™*^^^^.^ 

Waa»yftaadK<togr*lar«ah«idbaadma^^ 
cc^offrc^abc^aooutTSHM. 
M.TlTm^ba.chi^.f*.x^byft.lnt^^ 

hu- i y. I .I ■ M. uhMd .iji*asiwart ai a hnhis 1 — -^"B * *" iQOma of fta acttra 

^mSajmourorbyailam^ 

V^l. « la poaaWa ftat lor uaa In ftarapy. a <»mpou^ 
rh^tei » la orfaraela to praaantfta artva togradlant aa a phaintacauum ftwwiatton. 

A t»nannaoaMocal famutotton wM oomprtaa a compound of Itarmuto (1) or ■ ^"7^*^*°?^ 
oanVaoVa ftaraof tc^aftarwtft onaormora pn iii ia c a u bcaHy —~*A-l U. "~ ' ~ * " l ?~fJ!!!-2ZZZrlL*~i. 
«har*>^and>c,proprr^lne^^ 



irnpauK ■»« j»ut»iy>~~ ■ v«- — --- • . . 

^ wift o^ omor ir^njdl^ of ma tormiiato 
Pr-n™c^fbrmu..ttona Induda ft^ 
Mrarnuacuter. autoutanaoua and Wravaooua) alteration or m a form auttaota tor ^ffg^*^ 



latton or insulation. Tha formulation, may. wr^ aoc^oprtato, ba ^..v+fUantyi t^^tK. 
ur*andm*bapr*toradbyanyoftr*m^wa« 
alap of brlra^ Into oaacelalkin fta act^ 

and lriaii,inaoaaaary.ahaolngfta product Irito fta daalradfarmUanon. 

PharmacauscaJ terrmiations tuitabta for oral admlniataaon may cwtvaraaney oe 



urtoauchaac«>^e^atocrt^.^ce^.n*.p^ 

a. . powdar or oruaiaa; aa a adutbn, a or a. an amUaton. J^f^ 9 ^"^^ 

p rM ^^.bol«^-Wor P ^.T^^c^mi«f W or-jd^ 



so e j«|>*antiaiicnaaDinanflao^ra^™iw*«»^^'^'-»-----' 7 T .7 « m n/ wmmia 

«»ordtig to mairK)da ^ taic^ ii tf« ait Oral ^ 
crc^yoZ-r^aduoon^.r^.^p.or-bdn^ 

« or eft« «it-b^ v^W. b^ «^ Such IIC5- pr^-r^^ 
suet, a. «^fr« agan* agar^ rwn^i^ 

injactlon. for axampia bdua injection or continue*- Wuaton) and may ba praaantad In unit doaa form n 
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cnjn-i .vrinaaa. amal voluma inhakm or in mdtMloaa containara with an addad preaatvativa. 
^!!™^.^L«wv aoanti such - auspanding. staMWng .no/or diaparaing aganta. Al»arnatfvaiy. 

m^ao<u«kXI*«n**u^ 

Pham-c*** fcrmUrton. au*»bl. for «c* adrnhWr.** what.* ft. . e«tar * a~W •"•""-*»"* 

SrSS.-^ -*«r-5!!!!5 -iS'rSi- M ,* 



^"?oTS^«^^ 

^or-d^nta^^inr^ttonlt-oorr^our^ 

-^-T^^waoraaaura^f^orotn^ 
anmw ^. r-W l^^p««^P«»^ tikJtulxJMuuu ,^n > . > U fca u tl u uui.atna«.a. 

uhMd packs may oompnaa a ewtabia prapasam wn» ■■■■mmHltwif— T* 

dWaoroowanuc^atr^c^*^ 

^^^c.ac^powo^.ca^J^ 
^ZS^conco^forv^in 

othar tnttinfacttva aoanta. In particular fho compound or fna Hvandon may ba wiiiwyaa ajgair-. 

ph-n~*^ac-pt^c«T*th«a#c«^^ 
Tl» ind*r»* convent ^ 

tha aama aa or dlffar from that whan ma compound la uaad ^App«prtatad^wlbarW«PPn««" 
' *^^r^by».»c^ 
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(A) Nawbom duckHnga want Wactad wtth OHBV. After ON^proba 
tmk.n from tn. dudding. and axamlnatad for DHBV DNA using dot h y^ hdtzMSi ^^ a ^^^J^ 

duc^a^u^tDprc^prinwyr*^^ 

man at a U.ofVWov. 58. 17-25). After 2 •^^S^SS. 1- DNAaxtractad. 
Thair^iawwachai^avafy2daysaiKl«aalacia*tt^ 
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Tha DMA apotttd on nMHuta. p.par and p«>6ed wtt th. 
with tha foitowino dtoc****. The ONA from OHBV-<nfectod heosttcytaa ww extracted and spottsd «Ttt «nrt- 

DrUw-a*»^fn*ne^ca«cUl«dlsha.at^ 

vettad at 2. 6, 8, 10, 14, 18 and 20 daya. Du*Ux» a, 2^^Ta^ 

groups. cellawere /^™^™JVV^ 2 Th. ^ m.relHer ONA wsa exncted (rem catta using 
maintained throughout media ehanoea every 2 oaya. insww uiw"- ..l,,..^,, - - ««■ 

aqueoua phase to yieM ■ 0.25M ammonajm acaoai "^^V^" ^ A ^^ DNAw _ dtoo | v-d 
voh«n«oMO<>%.th^Th.p*let<<mJde^ 

in an oonttMng 1lSmM Tn. HO. pH 7 A 10 ™MEOT*»* bB ' m0P ^ 

0«»t^c< the DfWe^waaepc*ad onto tha nl*^ 

^-w, scored on a scale erf 0 (no aetJvty) to (Won actfcty). 

B. 2«.3'^ideox«uanoe«e (ddG) and 2^tanta»0«a%ie**O*.3 , -dldec*>^^ t<WM^Heun>- 
p«an Patent Application Pubflcatton No. 0 302 760). < 
The reeutti ara ahown In Table 1. 

(B) Human HepatMa 8 coeutti 

(I) Mono^ of HepG2ceta tr~*etod w* hun«n h^*a B ^^^J^ E ^^ 
»d iidTw^G..^ (GIBCO no. 860-1811U 041$ Surfet.) ond 10% fatal calf aanan wan pfepend 



Stock eotuoona or drugs warn own » nn- ----- -\ "T^,. .^.^ -^..^ cwfctrtio. tha 

Maolum wa* n«r^ »tw cad ir«nofciy« and iaotoo^ 



^ch^w-ad^toa^tubaandm^ 

2QmMTriQ,T*ErrrA ; «r*ai%r*d^ 

""•^^^toO^w-ao^^ 

wea tatTst-Si^C overnight to pracipitata the ONA. DNA waa patatad by cantrtfagatton and waahad onca ti 

~££££L~* * *» H of T* <10n*) EDJ^ 
ca*ngboe*C»eec^). 20*1 of each 

"^tXo^^ 

^T^uir^ 

^ Z££ t £L* with human hepatrtts B ^ 
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A Mi(M kfe EooR1 HBV ONA flmgmart *" ****** "™ l^'21!lJ7 ^t****-^ ****** 4t*A 
a nroto«to<!«t«<< HBV ONAon dot-Wc* by ONA hytoridtatton. Aitar wMhlng, ttM hybrtdltad Met ww 

_ . . _ _ A kU * 
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TH« rwrfti art «hown tn Ttbta 2b. 
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Activity of compound* again * Duck hepatitis B rims in vitro 
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Compound 



Compound of formula (I) 
Racemate 



IC50 itf/ml Activity 



at lOiif/ml 



(-) enantiomcr 



ddG 



ddDAPR 



Activity of compounds aga*™* human henaritb B vino In vitro 
Table 1A 



HBV Activity •tMWml 



Compound of formula (I) 
Racemate 



ddG 



55 



ddDAPR 
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Table 2B 



3TC 
ddC 
traAMP 

cdG 



ICSOjiM 
5.6 
22 
19 
0.034 



ddC -I'J'-dideoxycyodine 

cdG -caibocycBcdeoxyguanorine 

araAMP » ideno$yUnbiooside-5'-mooophojphMB 



Claim* 

1. Um of a compound of formula (I) 

NH, 



j6 



HOH,C 0 

or a phannacaudealy acoaptafata dar*atlv» tharaof In ih. m«wl^« of «m^lkam^ forth. »*ln»* 
of • h#pctittt 8 infection. 

2. Th* um ai daimed tn Oaim 1 wharatn tna hapatWa B Irrfacflon la human hapaUtta B. 

1 Thaua*a.cUrr>ad*aalm1 oraaim2wt>araintha« 

no0^2"hydn»yni«nyM.»«athto^^ • • P*»»macamtcaty aooapooi* dart- 

vatfva tharaof. 

4. Tha uaa aa daimad in Clarn 1 or Oaim 2 wharo in tha compound of formula (1 ) comprtaaa C-)^ 4 -^ 
no-H2^y*oxym«f^1.J^«th«ian-5^H1HH)yT*n^2^ or a pharmacmrtcaMy accaptaN* dan- 
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VStJV* thfftQt 

i Tn«u»*Mcl**T^lna«Jm4wher»mth«co^^ 

ing (♦Haanttonw. 

5 6. Th«u*«>*jdMTis<ilnanyon«cfaaln^^ 

7. Theu»««»d«MT^in«nyon«cfa*kT»1to5wh«^ 

stnrion. 

10 6. Th« u— dtimd In any ono of CUima 1 to 7 whfin ttw n m)km** to in u nit do—o« fomv 
a, Th«uMMdahT»dlnCl*lm6wt»^^ 
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